Background: Adverse Drug Reactions (ADRs) are an important contributor to patient morbidity and hospitalisation in Uganda. Under-reporting of ADRs may increase medicine-induced morbidity and mortality among patients. This study determined the extent of ADR reporting, and associated factors, among healthcare workers in Uganda. Methods: A quantitative, cross-sectional, study was conducted. Pretested, semi-structured questionnaires were administered to 289 randomly sampled healthcare workers over a three-month period in Mulago National Referral Hospital, Uganda. The primary outcome was the proportion of healthcare workers who had ever reported an ADR. Data was double-entered in Epidata version 3.0, cleaned and exported to STATA version 10.1 for analysis. Results: The overall response rate was 77.2% (n=223). The majority of the respondents were females (139, 62.3%). The median age of all respondents was 32.6 years (min-23; max-65). Only about 16.6% (n=37) of healthcare workers had ever reported an ADR. Very few (n= 84, 37.7%) healthcare workers knew the tools used in ADR reporting. Less than a quarter (n=41, 18.4%) of the healthcare workers knew where to report ADRs. Lack of training was reported as the major (56.5%, 126) deterrent to reporting ADRs by healthcare workers. Conclusion: Adverse drug reactions are under-reported in Uganda, and healthcare workers have insufficient knowledge of existing pharmacovigilance systems, including ADR reporting systems. To address these challenges, there is need to sensitize and train healthcare workers in patient-centred aspects of medicine surveillance, so as to provide appropriate care while optimising patient safety.
Introduction
The World Health Organisation1 defines an adverse drug reaction (ADR) as 'a response to a medicinal product which is noxious and unintended, and occurs at doses normally used in humans for the prophylaxis, diagnosis, or therapy of disease, or for modification of physiological function.' From the patient perspective, ADRs vary in severity and duration, and can be, ap-preciably, unpleasant and harmful. 2 They usually require dose alteration, halting of treatment, or monitoring future drug administration. 2 Six categories of ADRs are cited alphabetically: augmented (dose-related), bizarre (non-dose related), chronic (dose-and time-related), delayed (time-related), end of use (withdrawal), and failure (failure of therapy). 2 Unlike ADRs, side effects are often related to the medicine's pharmacological properties1, and may be beneficial. 2 For instance, the beta-blockade side effect of some antihypertensive medicines may benefit patients with angina. 2 Irrespective, this study focuses on ADRs, and not side effects.
ADR reporting involves voluntary submission of patient-specific information on a suspected ADR, to a drug regulatory agency, following administration of at least one medicinal product 1 . It remains the foundation of pharmacovigilance and patient safety 2, 3 . Almost half (49.5%) of all hospitalised patients in Uganda are prone to experiencing an ADR 4 . Despite this, under-reporting of ADRs frustrates efforts in identifying, evaluating and preventing several unusual, serious, hazardous and novel ADRs, and thus under estimating their burden in populations 3, 5 . This may consequently lead to increased medicine-induced morbidity and mortality. Additionally, ADRs impart economic constraints on public health systems 6 .
Health care professionals are frontline stakeholders in detecting and reporting adverse drug reactions occurring in patients 5 . However, there is limited literature on the magnitude, and factors associated with ADR reporting among healthcare workers in Uganda. Existing pharmacovigilance studies conducted in Uganda [8] [9] , and neighbouring countries 10 , focus on ADRs related to antimalarial therapy, in spite of diversities in disease burden and medicines used in Uganda. Nevertheless, one of the studies 9 superficially hinted that some of Uganda's healthcare workers were unfamiliar with formal pathways for reporting ADRS. Additionally, a variety of factors are cited to deter healthcare workers from reporting ADRs including inadequate knowledge about the purpose of reporting, fear of extra workload, failure to differentiate clinical symptoms from ADRs, among several other factors 7, 18 .
There are on-going efforts to improve pharmacovigilance systems in Uganda. The National Pharmacovigilance Centre (NPC), under the National Drug Authority, was set up to promote ADR reporting by healthcare workers and the general public 11, 24 . Reporting of ADRs to the centre is made possible through an installed phone line, text message service, fax and printed ADR reporting forms, with the latter provision commonly encouraged in hospital settings 11, 24 . More recently, user-friendly reporting forms have been developed to support ADR reporting among all cadres of health care workers and non-clinicians in Uganda 12 .
This study therefore sought to determine the extent of ADR reporting, and associated factors, among healthcare workers in Mulago National Referral and Teaching hospital, in Uganda. The specific objectives of the study were: to determine the proportion of healthcare workers who had ever reported an ADR, by any means, to a drug regulatory agency in Uganda; to assess healthcare workers' level of knowledge of ADR reporting in Uganda; and to determine the factors associated with ADR reporting among healthcare workers in Uganda.
Methods

Design and settings
A cross-sectional study was carried out from January to March 2010 (3 months) to determine the extent of ADR reporting by healthcare workers, and the associated factors, at Mulago National Referral and Teaching hospital in Uganda using a pre-tested, semi-structured questionnaire. This hospital is located on Mulago Hill, in the northern part of Kampala city. Being Uganda's largest hospital, with an official bed capacity of about 1790 beds, the hospital has an annual in-patient turnover in excess of 140,000 patients and attends to over 600,000 out-patients annually 13, 26 . The hospital provides specialist services in Surgery, Internal Medicine, Paediatrics and child health, Obstetrics and Gynaecology, Oncology, Radiology, Dentistry, Orthopaedics, and Accident and Emergency
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. By the time of conducting the study, the hospital employed about 2300 staff including about 650 doctors, 930 nurses and 53 pharmacists (including intern doctors, pharmacists, and nurses, and residents in training) 13 .
Sample size determination
A 25 % prevalence of ADR reporting 14 , a z-value corresponding to 95% level of significance, and an absolute permissible error of 5%, was assumed 15 . Using the Kish, L (1965) formula for sample size determination 15 , a sample of two hundred eighty nine healthcare workers (289) was required.
Study participants, selection criteria, and sampling strategy The study sample included 289 healthcare professionals (doctors, nurses and pharmacists) participating directly in patient care during the study period. These are professionals who were thought to have the knowledge and responsibility of reporting suspected ADRs to the hospital and national pharmacovigilance centres. Healthcare professionals who did not consent to participate in the study were excluded. A proportionate (stratified) sampling strategy was adopted. Based on the proportions of each category of healthcare workers employed in the hospital, a random sample of one hundred fifteen (115) doctors, one hundred sixty four (164) nurses and ten (10) pharmacists, was selected using lists from the hospital's human resource department as the sampling frame 13 .
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Data collection tool and data collection procedures The survey instrument of Oshikoya and Awobusuyi (2009) was adapted with minor modifications, where a 38-item questionnaire was utilised to determine ADR reporting practices among doctors in Nigeria 7 . By the time of conducting the study (January to March 2010), this instrument was thought to provide the most suitable basis for assessment of ADR reporting practices among healthcare workers in Africa.
Irrespective, this instrument was slightly modified to suit the Ugandan setting. Of the 16-items which were removed from the original questionnaire, 4 items relating to participants' demographic characteristics (country of undergraduate training, year of qualification, healthcare workers' position in the hospital, and country of any additional qualification) were excluded owing to their irrelevance to the study's objectives.
In the knowledge-domain, two items seeking healthcare workers' understanding of the yellow-card reporting systems (commonly utilised in the UK) were eliminated because of the study's focus on the local ADR reporting systems in Uganda. One item seeking participants' knowledge of drug categories that require ADR reporting, was excluded as the study did not intend to assess reporting of drug-specific ADRs. One repetitive item, assessing participants' knowledge of reporting serious ADRs, was also eliminated. Finally, 8 items, comprising short, hypothetical cases of ADRs were excluded owing to their drug-specificity; some of the drugs included in the hypothetical cases were not in clinical use in Uganda, at the time of conducting the study.
To give rise to the final 31-item questionnaire, utilised in this study, nine additional items were included: 3 items on socio-demographic characteristics (profession , marital status, religious affiliation); 1 item in the knowledge-domain ( general understanding of the concept of ADR reporting); and 5 items on the practice of ADR reporting . The practice-domain included: 2 items on submission of ADR reporting forms, 1 item on the circumstance under which ADR reporting was done, 1 item on the frequency of ADR reporting, and 1 item on the drug regulatory centre used to report an ADR. The final questionnaire collected data on participant's socio-demographic characteristics, knowledge, attitudes, practice, and factors associated with ADR reporting (such as seriousness of an ADR, duration of a medicine on the market, and training of healthcare workers).
The final questionnaire was pre-tested on 20 randomly selected healthcare professionals in Mulago Hospital. The 20 health care professionals were not included in the final sample used in the study. The final questionnaire was also peer-reviewed by a senior pharmacist and researcher who recommended its use. The principal investigator, together with two trained research assistants, sought appointments and informed consent from study participants, delivered the questionnaire, had it filled out and picked it up immediately after completion, up to the end of the day. In case participants needed help with some sections of the questionnaire, the study team were on hand to assist the participants. The same copy was re-administered to those who had misplaced the previous copy administered. All this was done to increase the response rate of the participants.
Study outcomes
The primary outcome of interest was the proportion of health care workers who had ever reported an ADR by any means, to a drug regulatory centre. To assess participants' level of knowledge of ADR reporting, their understanding of ADR reporting and its purpose, awareness of who should report ADRs, awareness of existence of pharmacovigilance centres and awareness of the existence of National ADR reporting forms, was determined. All correct answers were summed up into a percentage score, and finally knowledge levels were rated as poor (0-24%), fair (25-49%), good (50-74%), and very good (75-100%). Factors associated with ADR reporting such as the seriousness of an ADR, duration of the drug on the market, remuneration of ADR reporting, availability of ADR reporting forms on the wards, and training of healthcare workers, were assessed.
Data analysis strategy
The data was coded, double-entered in an electronic form designed using Epidata version 3.0, and exported to STATA version 10.1 (STATA Corp, TX, USA) for analysis. Participant socio-demographic characteristics were summarised as frequencies and percentages for all categorical variables. To evaluate the factors associated with ADR reporting, a bivariate analysis was conducted with the following independent variables: profession of healthcare worker, department of work, duration of service, level of knowledge of ADR reporting. Also, the gender, age, marital status, religious affiliation of health care workers was included in the bivariate analysis.
Ethical considerations
The study was approved by the Research and Ethics Committee of Mulago National Referral and Teaching hospital in Uganda. Participation in the study was voluntary, and informed consent was obtained from all study participants before completing the questionnaires. Data collection forms were anonymous and all information was kept with strict confidentiality.
Results
Out of the 289 questionnaires that were distributed, only 223 respondents returned them giving a response rate of about 77.2%.
Socio-demographic characteristics of respondents
The majority of the respondents were females (62.3%, n=139). The median age of the respondents, in complete years, was 32.5 (minimum=23, maximum= 65). Participants had an average work experience of 12.5 years (minimum=0, max=30). Nearly half of all respondents were nurses (53.8%, n=120). A third (30%, n=66) of all respondents were working in the General Medicine department. Other characteristics of study participants are summarized in Table I Knowledge of the ADR reporting system among respondents More than half (69.1%, n=154) of the respondents understood, correctly, the concept of ADR reporting. Almost three-quarters (75.3%, n=168) of all respondents correctly knew that all healthcare workers were required to report ADRs. Less than half (41.7%, n=93) of all respondents were aware of the existence of the Uganda National Pharmacovigilance Centre (NPC). Out of those respondents who were aware of this centre, only 41 could correctly identify the Uganda National Drug Authority (NDA) head offices as the centre's location. Less than a quarter (21.5%, n=48) of all respondents were aware of the existence of the local hospital pharmacovigilance centre (HPC), and only eleven respondents knew its correct location. A few (37.7%, n= 84) respondents were aware of the existence of the national ADR reporting forms within the hospital, 62 of whom did not know if these forms were available on their hospital wards. About 60.5% (n=135) of all respondents correctly knew the identification of safety signals of medicines as a purpose of ADR reporting. Overall, the majority (39.9%, n=89) of the respondents had a fair level (25-49%) of knowledge regarding ADR reporting (See Table II ). Factors associated with ADR reporting among respondents Participants' socio-demographic characteristics (gender, age, profession, department of work, duration of service, marital status and religious affiliation), and knowledge indicators (understanding the concept of ADR reporting, awareness of the purpose of ADR reporting, awareness of who should report ADRs, awareness of the existence of pharmacovigilance centres) were assessed for their association with ever reporting an ADR in a bivariate analysis. All socio-demographic characteristics of participants were associated with ever reporting an ADR. Healthcare workers with 36-65 years of age were three times (OR = 3.068, 95% CI 1.433-6.568) more likely to have ever reported an ADR when compared to younger colleagues in the age bracket 21-35 years. Nurses were less likely (OR= 0.276, 95% CI 0.117-0.650) to have ever reported an ADR when compared to doctors and pharmacists. Healthcare workers with more than 10 years of work experience were four times more likely (OR =3.919, 95% CI 1.522-10.084) to have ever reported an ADR when compared to those with at most 5 years of work experience (See Table  IIIa ).
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Healthcare workers who did not understand the concept of ADR reporting were less likely (OR=0.160, 95% CI 0.046-0.561) to have ever reported an ADR when compared to those who understood. Healthcare workers who were not aware of the existence of the local Hospital Pharmacovigilance Centre (HPC) were less likely (OR= 0.095, 95% CI 0.039 -0.228) to have ever reported an ADR when compared to those who were aware of this centre. Healthcare workers who knew the purpose of ADR reporting were more likely (OR=1.617, 95% CI 1.071-1.702) to have ever reported an ADR when compared to those who did not know its purpose. Results on the bivariate analysis of factors associated with ADR reporting are summarized in Table IIIa below. Univariate analysis was also conducted to determine other factors perceived to influence ADR reporting. The majority (91.9%, n=205) of the respondents felt that a serious, unusual ADR would encourage them to report it. About 42.2% (n=94) of the respondents felt that an adverse drug reaction to a new drug would encourage them to report it. Lack of time to actively look out for ADRs and fill in ADR reporting forms was most frequently (56.5%, n=126) cited to discourage ADR reporting among participants. Lack of training was the other frequently (54.7%, n=122) perceived factor to discourage ADR reporting. Perceived lack of feedback even after ADR reporting was another commonly reported (48%, n=107) factor to discourage ADR reporting. Table IIIb summarises the univariate factors perceived to influence ADR reporting among respondents.
Discussion
Adverse drug reactions contribute significantly to patient morbidity and hospitalisation in Uganda . Regardless, this study found that, similar to other studies 7, 14, [16] [17] [18] , healthcare professionals working in Uganda's National Referral Hospital under-reported adverse drug reactions to the National pharmacovigilance centre. Only a small proportion (16.6%) of health care workers in the present study had ever reported an ADR. This level was substantially lower than that reported elsewhere 5, 7 .
Clearly, substantial effort for improvement, in this area, is necessary. Similar to other studies 7, 14, 16, 18 , the under-reporting of ADRs observed in the present study was associated with healthcare workers' insufficient knowledge levels of the existing pharmacovigilance systems and facilities. Only one-third (n= 84) of respondents in the present study were aware of the existence of the national ADR reporting forms within the hospital. This is similar to the findings of one recent study ducted in an Ethiopian tertiary hospital, indicating that 36% of health professionals were not aware of existing ADR reporting systems. This could be a result of limited awareness and support for ADR identification and monitoring, competing medical priorities with less emphasis on monitoring the negative outcomes of medicines, or difficulties in differentiating clinical symptoms of disease from ADRs.
Similar to related studies conducted in Africa 14 , healthcare workers revealed limited training and sensitization in areas of pharmacovigilance and ADR reporting. More sensitization and training regarding identification and managing of ADRs, existing pharmacovigilance systems, the purpose of ADR reporting, and the availability of resources for ADR reporting (such as reporting forms) is necessary for Uganda's healthcare professionals. This will subsequently support the identification of potentially harmful medicines, and prevent medicine-induced burden among patients.
The profession of health care workers may contribute to their knowledge , attitude or practice of ADR reporting 16 . In the present study, nurses comprised the vast majority of healthcare workers, and the bivariate analysis indicated that they were less likely to report ADRs when compared to pharmacists and doctors. It is also worth noting that very few pharmacists participated in the present study, and the same is true in actual practice in Uganda 20 . Irrespective, research has shown that pharmacists are a fundamental cadre of healthcare professionals with relatively better knowledge of medicines, including side effects or adverse reactions, and thus have a more likelihood of reporting ADRs when compared to other health professionals 16 . All these factors may explain the very low ADR reporting levels observed in the present findings.
In addition, the existing constraints in Uganda's health workforce, characterised by overstretched health care worker:patient ratios, and excessive workload 20 , may not allow ample time for ADR monitoring during routine patient care. Similar to findings elsewhere 16, [21] [22] [23] , lack of time to actively look out for ADRs and fill in ADR reporting forms, was cited as a deterrent to ADR reporting by healthcare professionals. This suggests that, even though willing to report ADRs, Uganda's healthcare workers face workload demands that may not favour ADR monitoring and reporting, which potentially impacts on patient safety.
Notably, a vast majority of healthcare workers in the present study felt the need to report only serious and unusual ADRs. Evidence suggests that, compared to non-serious drug reactions, serious adverse drug reactions are five-fold more likely to be reported to drug safety committes 5 . Although Uganda's drug regulatory authority encourages reporting of all ADRs, including unserious, unproven reactions 11, 24 , healthcare providers may have had difficulties in differentiating all types of ADRs from disease-related clinical symptoms. More in-depth research needs to explore Ugandan health care providers' knowledge of ADRs (including identification and causality assessment), and their preferred methods for ADR reporting.
In spite of the good response rate, adequate sample size, and randomised selection of study participants and possible generalisability of findings, the present results need to be interpreted with respect to the limitations and the complexities surrounding pharmacovigilance research. Patient safety and ADR monitoring, rely on many other factors beyond ADR reporting in spite of being the study's main concern. Additionally, the present study largely assumes that healthcare providers are primarily responsible for ADR monitoring and reporting in Uganda. Recent trends suggest that patients and non-clinicians, in Uganda, have the potential to directly report ADRs 12 , and thus further work is needed to explore other avenues for monitoring adverse effects of medicines and patient safety.
Conclusion
Only about 2 in every 10 healthcare workers in Uganda had ever reported an adverse drug reaction. Several factors were associated with under-reporting of ADRs among health professionals in Uganda. Notably, healthcare workers revealed inadequacies in knowledge of existing local pharmacovigilance systems, and insufficient training and sensitization. Evidently, there is a need for more sensitization and training of Uganda's healthcare workers with respect to drug-related patient safety, including ADR monitoring, so as to support better treatment outcomes. Strengthening pharmacovigilance systems in Uganda's public health sector will go a long way in improving rational medicines use and patient safety.
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